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Complete plasminogen activator inhibitor 1 deficiency

Description 

Complete plasminogen activator inhibitor 1 deficiency (complete PAI-1 deficiency) is a 
disorder that causes abnormal bleeding. In people with this disorder, bleeding 
associated with injury can be excessive and last longer than usual.

Individuals with complete PAI-1 deficiency may experience prolonged nosebleeds, 
excessive bleeding after medical or dental procedures, easy bruising, and significant 
bleeding into the joints or soft tissues after even a minor injury. Internal bleeding after 
an injury, especially bleeding around the brain (intracranial hemorrhage), can be life-
threatening. Affected females may have excessive bleeding associated with 
menstruation (menorrhagia) and abnormal bleeding in pregnancy and childbirth.

In addition to bleeding problems, some people with complete PAI-1 deficiency develop 
scar tissue in the heart (cardiac fibrosis), which can lead to heart failure.

Frequency 

Complete PAI-1 deficiency is a rare disorder; its prevalence is unknown. It has been 
well studied in a large family belonging to the Old Order Amish population of eastern 
and southern Indiana. Additional cases in North America, Europe, and Asia have been 
described in the medical literature.

Complete PAI-1 deficiency is inherited equally by both sexes, but tends to be diagnosed 
earlier and more frequently in females because of its effects on menstruation, 
pregnancy, and childbirth.

Causes 

Complete PAI-1 deficiency is caused by mutations in the SERPINE1 gene. This gene 
provides instructions for making a protein called plasminogen activator inhibitor 1 (PAI-1)
. PAI-1 is involved in normal blood clotting (hemostasis). After an injury, clots protect the 
body by sealing off damaged blood vessels and preventing further blood loss.

The PAI-1 protein blocks (inhibits) the action of other proteins called plasminogen 
activators. These proteins promote the dissolution of clots (fibrinolysis). By inhibiting 
plasminogen activators, the PAI-1 protein helps ensure that clots remain intact until they 
are no longer needed to stop bleeding.

https://medlineplus.gov/genetics/gene/serpine1/
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The SERPINE1 gene mutations that cause complete PAI-1 deficiency result in the 
production of a PAI-1 protein that is nonfunctional or that is unstable and quickly broken 
down. Absence of functional PAI-1 protein allows plasminogen activators to dissolve 
blood clots prematurely, resulting in the abnormal bleeding associated with this disorder.
 

Learn more about the gene associated with Complete plasminogen activator inhibitor 1 
deficiency 
 
• SERPINE1 

Inheritance 

This condition is inherited in an autosomal recessive pattern, which means both copies 
of the gene in each cell have mutations. The parents of an individual with an autosomal 
recessive condition each carry one copy of the mutated gene, but they typically do not 
show signs and symptoms of the condition.

Other Names for This Condition 
 
• Complete PAI-1 deficiency 

• Congenital plasminogen activator inhibitor type 1 deficiency 

• Homozygous PAI-1 deficiency 

• Hyperfibrinolysis due to PAI1 deficiency 

• PAI-1 deficiency 

• PAI-1D 

• PAI1 deficiency 

• Plasminogen activator inhibitor type 1 deficiency 

• Plasminogen inhibitor-1 deficiency 

• Quantitative PAI-1 deficiency 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Congenital plasminogen activator inhibitor type 1 

deficiency (https://www.ncbi.nlm.nih.gov/gtr/conditions/C2750067/) 
 

Genetic and Rare Diseases Information Center 
 
• Plasminogen activator inhibitor type 1 deficiency (https://rarediseases.info.nih.gov/di

seases/4381/plasminogen-activator-inhibitor-type-1-deficiency) 
 

https://medlineplus.gov/genetics/gene/serpine1/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2750067/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2750067/
https://rarediseases.info.nih.gov/diseases/4381/plasminogen-activator-inhibitor-type-1-deficiency
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Patient Support and Advocacy Resources 
 
• Disease InfoSearch (https://www.diseaseinfosearch.org/) 

• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 
 

Research Studies from ClinicalTrials.gov 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/ct2/results?cond=%22complete+plasmino

gen+activator+inhibitor+1+deficiency%22+OR+%22PAI-1+deficiency%22+OR+%22
PAI-1D%22+OR+%22PAI1+deficiency%22+OR+%22congenital+plasminogen+activ
ator+inhibitor+type+1+deficiency%22+OR+%22hyperfibrinolysis+due+to+PAI1+defic
iency%22+OR+%22plasminogen+activator+inhibitor+type+1+deficiency%22+OR+%
22plasminogen+inhibitor-1+deficiency%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• PLASMINOGEN ACTIVATOR INHIBITOR-1 DEFICIENCY (https://omim.org/entry/6

13329) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28plasminogen+activator+inhibit

or+1+deficiency%29+AND+english%5Bla%5D+AND+human%5Bmh%5D) 
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